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heating, causes no further red coloration. Water is then added to bring
the unattacked part of the oil into the graduated portion of the neck and
the volume of this part read when quite cold.
This method is also used for the determination of ketones, such as carvone
and pulegone, in caraway and pennyroyal oils.1
The determination of aldehydes and ketones is of importance in the analysis
of those essential oils characterised especially by aldehydic or ketonic principles,
e.g., the citral contained in lemon and lemongrass oils, citronellal in citronella
oil and some eucalyptus oils, benzaldehyde in bitter almond oil, salicylaldehyde
in meadow-sweet oil, anisaldehyde in aniseed and fennel oils, cuminaldehyde
in cumin oil, cinnamaldehyde in cinnamon oil, carvone in caraway oil, pulegone
in pennyroyal oil and methyl nonyl ketone in rue oil. The determination of
the aldehydes and ketones presents, however, difficulties and the above methods
are moderately exact in only a few cases, especially when the content of aldehydes
or ketones is considerable. The bisulphite method is applicable particularly
to the determination of cinnamaldehyde and benzaldehyde in cinnamon oil
and bitter almond oil, and, up to a certain point, to that of citral in lemongrass
oil. The sulphite method gives good results in the same cases and for the
determination of carvone and pulegone.
11. Determination of the Phenols
The volatile oils which contain phenols, when shaken with caustic soda
or potash solution, diminish in volume owing to the ready solubility of
the phenols in alkali. Acidification of this alkaline solution results in the
separation of the phenol, which is recognisable by its odour and by the
greenish-blue or reddish coloration it gives with ferric chloride.
For determining the phenols use is made of a flask, with the neck gradu-
ated as with that employed for estimating aldehydes (see p. 281). In this,
equal volumes (usually 10 c.c.) of the essential oil and of 5% caustic soda
solution 2 are shaken vigorously together, a further quantity of the alkali
solution being added to bring the unattacked part into the graduated neck
of the flask. When the two liquids have become quite separate and clear,
the volume occupied by the part of the oil insoluble in the alkali is read
off, the volume of the phenol being determined by difference.
Determination of the phenols is of special importance in the analysis of
hop (carvacrol), thyme, ajowan (thymol), aniseed, badiana, fennel (anethole),
clove bud and stem (eugenol) and sassafras oils (safrole).
12. Special Investigations
The commonest adulterations of essential oils consist in addition of
extraneous substances of little value, those most frequently used being :
1  Other methods for the determination of aldehydes and ketones are those of Bene-
dikt and Strache (carbonyl number), Hanus (phenylhydrazine), and Bennett (hydroxyl-
amine hydrochloride).    See Charabot, Dupont et Fillet: Les Huiles essentiettes, 1899.
The carbonyl number method gives moderately exact results for the determinations
of benzaldehyde in bitter almond oil, of cuminaldehyde in cumin oil and of methyl
nonyl ketone in rue oil. The method devised by Hanus gives, according to this author,
good results for the amount of cinnamaldehyde in cinnamon oil.
2  With volatile oils containing eugenol (clove bud or stem, cinnamon, pimento or
bay oil), 3% sodium hydroxide solution must be employed.   With clove stem oil it
is well to heat for 10 minutes on a water-bath.